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Abstract 
The increasing health awareness and the rise of recreational athletes and lifestyle consumers boosted the 
development of foods for sportspeople. Despite the large body of research on its effectiveness and safety, consumer 
research in this field is rather limited. Based on a standardized questionnaire, sports nutrition consumption and 
perceptions on brand equity is examined in a large Belgian consumer sample (n=3165). Gender, age, employment, 
sport context and level have a significant effect on consumers’ likelihood to consume sports nutrition products, while 
frequency of use differs according to gender, education and sport context, level and type. The application of the 
Brand Equity model confirmed the positive effects of perceived brand quality, brand loyalty and brand 
awareness/associations on total consumer based brand equity. Aside from differences in the structure of the 
dimensions, these findings are robust for all models, both the overall model and the three brand-specific models.  
 
Key words: Brand Equity; Consumer research; Determinants; Structural Equation Modelling; Sports Nutrition; 
Belgium.   
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Introduction  
 
While sports nutrition used target mainly on elite sportspeople and body builders, it gradually became a 
mainstream product segment since the end of last decade, partially due to the involvement of 
multinational companies (Galaz, 2013). Building upon the trends in healthy food behavior and physical 
activity, sports nutrition products are increasingly consumed by regular consumers, even non-
sportspeople. This is reflected in the robust growth projections indicating a global sports nutrition market 
business of €45 billion by 2022 (P&S Market Research, 2016). Growing marketing efforts to introduce 
sports nutrition products to the broader public certainly play a role in their success (Schneider and 
Benjamin, 2011). 
Regarding sports nutrition (and energy drink) consumption research, however, the focus is still on the 
effects on training, performance and recovery (Kreider et al., 2010; Heneghan et al., 2012; Thomas et 
al., 2016), as well as on health and safety issues (Duchan et al., 2010; Burrows et al., 2013; Larson et 
al., 2014). Unlike for energy drinks (Casuccio et al., 2015), there is still little known about what thrives 
people, beyond athletes (Birkenhead and Slater, 2015), to consume sports nutrition products and what 
determines their brand preferences when purchasing them. A large study in the United States, for 
instance, has demonstrated that young, highly active, male adults with a high education and income 
level are associated with sports nutrition (and energy drink) consumption (Park et al., 2013), though not 
all determinants were confirmed in a more recent follow-up study (Zytnick et al., 2015). Nevertheless, 
the importance of socio-demographic indicators, behavioral (lifestyle) factors and product/brand related 
characteristics is commonly found in the large body of evidence on determinants of consumer usage of 
nutritious food as a whole (Cowburn and Stockley, 2005; Mogendi et al., 2016), and functional foods in 
particular (Hasler, 2002; Siro et al., 2008). In other words, not only contextual factors are expected to 
affect consumer’s decision to use sports nutrition, but also the brand marketing efforts, especially in a 
competitive sector like sports nutrition (Kotler and Armstrong, 2005). 
The aim of this paper is to (1) examine the determinants of sports nutrition consumption, as well as (2) 
compare the dimensions affecting consumers’ value of key sports nutrition brands. Regarding the 
former, the focus will be on factors related to (non-)consumers’ socio-demographic and sport behavior 
profile. To achieve the latter, the brand equity model is applied. Brand equity is defined as the extent to 
which a brand adds to (or subtracts from) the value of a product/company to the company and/or its 
customers (Aaker, 1991; Riezebos, 1996). Given the marketing-driven nature of this growing market, 
the focus here is on consumer-based brand equity, i.e. which reflects consumer perceptions and 
reactions to a brand. This concept has been defined and measured in different ways (Wood, 2000; 
Keller, 2003; Christodoulides and De Chernatony, 2010). According to Aaker (1996), for example, it is 
based on five dimensions: brand awareness, perceived quality, brand loyalty, brand associations and 
other proprietary brand assets (e.g. patents). While Shocker et al. (1994) emphasize brand loyalty and 
brand associations, Keller (1993) considers brand knowledge, through brand awareness and brand 
image, as the core factor. The present study, however, will build upon the more recent efforts of Yoo 
and colleagues (Yoo et al., 2000; Yoo and Donthu, 2001), who distinguished four brand equity 
dimensions, i.e. brand awareness/ associations, perceived quality, brand differentiation and brand 
loyalty, and an overall brand equity component. Firstly, brand awareness is determined by the degree 
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to which the brand is known by consumers, whereas brand associations are those associations 
consumers make when evaluating a brand, and relate to, for example, certain product characteristics, a 
symbol or a well-known person. Secondly, perceived quality, which closely relates to brand associations, 
is considered a separate component given its large importance at demand side, which is particularly 
valid for sports nutrition. Finally, brand loyalty is assumed to generate predictable sales, decrease 
marketing costs, attract new customers and allows more time to respond to competitors (Aaker, 1991).  
Regarding past applications of the consumer-based brand equity model, only the recent study of Dwivedi 
et al. (2015) has targeted sports nutrition products (sport drinks). However, they looked at multinational 
brands in a more mature context (United States) and took a different angle by analyzing the impact of 
celebrity endorsements on brand equity, instead of examining the impact of each brand equity 
dimension. Another study targeted energy drinks, but used a customer equity framework, of which brand 
equity is only one component (Holehonnur et al., 2009). 
This study specifically targets the Belgian market of sports nutrition, and the Flemish region in Belgium 
in particular. Although it represents only a small part of the European sports nutrition producers, with a 
market value of € 27 million in 2013 (Affersholt, 2014), it is a dynamic, market-driven environment with 
fierce competition between various players. As such, this case reflects the shift from a niche towards a 
mainstream market. In this study the term sports nutrition products refers to sports drinks, in liquid or 
powder form, energy bars, gels or tablets, which aim to support physical activities. Therefore it does not 
cover natural foods used during sports, such as banana or grapes, and also excludes energy drinks, 
similar as how the European Commision defined food intended for sportspeople (Bradley, 2015; EC DG 
Health and Food Safety, 2015).  
 
Materials and methods 
  
Survey 
To examine sports nutrition product consumption, a standardized online survey was developed and pre-
tested using Qualtrics software (Provo, UT, USA). The survey format consisted of three sections. In the 
first section, questions related to the socio-demographic profile of the consumers. Information on 
gender, age, residence, civil status, education level, current employment, income (monthly net wage) 
were obtained. Second, the sport profile of the subjects was measured, based on input from the last 
survey of the regional sports agency (CIM, 2012). Here, respondents were first asked whether they 
conduct any sport activity at all (dummy variable). Those who play sports received questions on the type 
of sports (combined into athletics (13 sports), ball sports (24), bike sports (4), fighting sports (6 sports), 
fitness (5), water sports (5), winter sports (6) and other sports (10)), context of the sporting activities 
(alone, with friends/family/colleagues, in a club, or professional team), the level of sport (recreational, 
competitive, professional), the reasons for sport (fitness, pleasure, health, weight loss, social; 5 dummy 
variables) and whether they ever received sport advice (dummy variable).  
The third section determined whether the respondents consume sports nutrition products (dummy), and, 
if so, at what frequency (7-point Likert scale, from ‘less than a month’ to ‘multiple times a day’). Thereby, 
the aforementioned definition of sports nutrition products was given alongside a list of the nine most 
important sports nutrition brands. Out of this list, sport nutrition consumers could indicate their most 
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preferred brand. Those consuming one of those brands continued to the brand equity section of the 
questionnaire. This fourth block applies to consumer perceptions of the selected brand, i.e. the 
consumer brand equity score and its key brand dimensions. Here, the questions refer to the three 
aforementioned brand equity dimensions, i.e. perceived brand quality (5 statements), brand loyalty (4 
statements), and brand awareness/associations (5 statements)(Yoo et al., 2000). All statements of the 
brand equity dimensions were measured on a 5-point Likert scale, ranging from strongly disagree to 
strongly agree, except for product quality, which ranges from very low to very high. Total Brand Equity 
was measured on a score from 0 to 10.  
 
Sampling 
The online survey was disseminated through social media (Facebook, Twitter) for about 6 weeks. 
Simultaneously, through the collaboration with the Belgian Olympic Committee, 130 (former) Olympic 
athletes were invited to participate in the survey. Following a snowball sampling procedure, they were 
encouraged to share the survey with fellow athletes, friends and acquaintances. In addition, 35 relevant 
Flemish sports federations were requested to distribute the survey through their network to their clubs 
and associations. After removal of 142 incomplete surveys, a total set of 3165 questionnaires was 
obtained.  
 
Data analysis 
The data was exported from Qualtrics to STATA (Stata Corporation, 2001) for cleaning and analysis. 
Descriptive statistics were used to summarize the data per respondent characteristics and to analyze 
the frequency of sports nutrition consumption. Logistic regression was used to identify the most 
important determinants of using sports nutrition products. This approach was used because the 
dependent variable had a dichotomous scale. Each variable was first inserted individually into a 
univariate model (i.e. unadjusted) and thereafter all variables were included in the adjusted model, on 
the assumption that some observed effects might be influenced/masked by other variables. The results 
are presented as odd ratios and interpreted at a 5% level of significance. 
Structural Equation Modelling (SEM) based on the maximum likelihood approach was applied to 
evaluate the relationships between variables of the Brand Equity model. First, measurement models 
were computed through Confirmatory Factor analysis to produce factor loadings that determined which 
indicator items best represented each latent variable. Thereby, indicators will low factor loadings (i.e. < 
0.5) were removed and were not used in subsequent analysis. Using factor loadings from the 
measurement model, Average Variance Extracted (AVE) and Composite Reliability were computed to 
evaluate convergent Validity of latent measures. In addition, correlation between construct were 
compared with the square root of AVE to determine discriminant validity.   
Second, four structural models were run according to hypothesis indicated in the Brand Equity Model. 
One was based on an aggregation of the total sample of consumers that used one of the 9 top brands 
(n=1335); and other models for each of the three most used brands (Brand A, n=215; Brand B, n=384; 
Brand C, n=476). Due to the low sample size, path analysis could only be applied to 3 instead of 9 
brand-specific models. Actual brand names were kept confidential, as agreed with the companies. For 
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both the measurement and structural models, appropriateness of the data was assessed using the 
following Goodness of fit indices; Chi-square, chi-square/df ratio, Root Mean Square Error of 
Approximation (RMSEA), Standardized Root Mean Square Residual (SRMR), Comparative Fit Index 
(CFI) and Tucker Lewis Index (TLI). 
 
 
Results 
Sample descriptives 
Overall, out of the 3165 respondents, 65.3% were male and about 60% was married. The majority of 
respondents were of aged 20-59, which covers the key target groups of sports nutrition brands. 
Furthermore, there was an imbalance regarding education, with most respondents having a secondary 
(36%) or higher education level (62%). This aligns with the distribution of the variables employment 
status and income level. Aside from the employed respondents (74%), who generally characterized by 
a medium income level (i.e. 1000 to 2500 euros), there is also a relatively large share of students (18%). 
The latter mainly accounts for the group of people without an income (17%). 
Aside from the 30 respondents that did not sport at all, almost all respondents were active in sports 
(99.1%), in various contexts (alone, friends/family, club) and at both recreation (66%) and competitive 
levels (32%). Due to our specific sampling procedure, the share of professional sportspeople is relatively 
large (2.3%). People mainly do sport for pleasure (86%), to maintain their fitness (76%), as a healthy 
lifestyle (61%) and, to a lesser extent, to lose weight and as a social activity. In terms of type of sports,  
athletics, bike, ball and water sports are most popular, followed by fitness, fighting, winter and other 
sports. These figures do not take into account the number of sports people do within a category.  
When looking at sports nutrition profile itself, there were about 1955 users (61.8%), as compared to 
1210 non-users (31.2%). The frequency of use varies, though most people consume weekly (59.3%) or 
monthly (22.7%) sports nutrition products.  
All users have indicated their favorite brand (not presented here), though the analysis focuses only on 
the brands that represent a substantial share of users allowing for path analysis, namely AA (215 
consumers), Etixx (384 consumers) and Isostar (476 consumers). The overall brand equity score 
(across all brands) amounts 7.4 out of 10. 
 
[Insert Table 1 here] 
 
Table 1: Study population (n=3165). Descriptive characteristics  
 n %    n  % 
Socio-demographics    Sport reason – Social   
Gender    No 1912 61.0 
Female  1098 34.7  Yes 1223 39.0 
Male 2067 65.3  Sport advice   
Age    No 1702 53.8 
<20 212 6.9  Yes 1463 46.2 
20-39 1530 49.6  Athletics   
40-59 1131 36.7  No 1495 47,7 
≥60 212 6.9  Yes 1640 52,3 
Civil status    Ball sports   
Living with parents 777 24.5  No 2157 68,8 
Single 508 16.1  Yes 978 31,2 
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Cohabiting/married 1880 59.4  Bike sports   
Education    No 2053 65,5 
Primary 63 2.0  Yes 1082 34,5 
Secondary 1150 36.3  Fitness sports   
Higher 1952 61.7  No 2551 81,4 
Employment status     Yes 584 18,6 
Unemployed 259 8.2  Fighting sports   
Student  561 17.7  No 2970 94,7 
Employed 2345 74.1  Yes 165 5,3 
Income    Water sports   
None 498 16.8  No 2304 73,5 
Low (below 1000€) 155 5.2  Yes 831 26,5 
Medium (1000-2500€) 1692 56.9  Winter sports   
High (above 2500€) 627 21.1  No 2965 93,7 
    Yes 170 5,4 
Sport profile    Other sports   
Sports activity    No 2747 87,6 
No 30 0.9  Yes 388 12,4 
Yes 3135 99.1     
Sport context    Sports nutrition profile   
Alone 940 30.0  Sports nutrition consumption  
Friends/family 633 20.2  No 1210 31.9 
Club 1491 47.6  Yes 1955 68.1 
Professional team 71 2.3  Frequency of sports nutrition consumption 
Sport level    Less than a month 150 7.7 
Recreation  2063 65.8  Once a month 127 6.5 
Competitive 1001 31.9  Multiple times a month 316 16.2 
Professional 71 2.3  Once a week 387 19.8 
Sport reason – Fitness    Multiple times a week 772 39.5 
No 753 24.0  Once a day 105 5.4 
Yes 2382 76.0  Multiple times a day 96 4.9 
Sport reason – Pleasure       
No 431 13.7  Brand profile   
Yes 2704 86.3  Top brands usea   
Sport reason – Health    AA 215 16.1 
No 1237 39.5  Etixx 384 28.8 
Yes 1898 60.5  Isostar 476 35.7 
Sport reason – Weight loss        Other brands (6) 260 19.5 
No 2100 67.0   Mean SD 
Yes 1035 33.0  Brand Equity Score 7.38 1.06 
a The sample size for other categories (brands) was insufficient for path analysis and, hence, are not presented.  
 
 
Sports nutrition consumption 
Determinants of use 
Table 2 summarizes the logistic regression results on the potential factors affecting the consumption of 
sports nutrition products. Based on the unadjusted and adjusted model, there are, respectively, eight 
and five factors that were found to influence this behavior. Here, only the findings of the latter will be 
discussed. Our findings indicate that male respondents were over twice as likely to consume sports 
nutrition products than female counterparts. The effect of age persisted with a higher likelihood to 
consume sports nutrition products observed among all age groups below 60 years. Unlike its 
insignificance in the unadjusted model, the adjusted model shows that respondents who belonged to a 
sports club were less likely to use sports nutrition products in comparison to those that performed sports 
activities on their own. Competitive sports were associated with sports nutrition consumption whereby 
respondents mainly active in this category were two times more likely to use these products than those 
who mostly did sports for recreation purposes. As expected, there was an increase (6-fold) in the 
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propensity to use sports nutrition products among respondents that received sports advice in contrast 
to those without any advice. 
 
[Insert Table 2 here] 
 
Table 2: Logistic regression for determinants of sports nutrition product consumption (Y/N)  (n=3165) 
Variable Unadjusted model    Adjusted model  
OR 95 % CI p-value  OR 95 % CI p-value 
Sports nutrition consumption (Y/N)       
Gender        
Female (ref) 1    1   
Male 2.03 1.75-2.36 0.000  2.14 1.77-2.58 0.000 
Age        
≥60 (ref) 1    1   
40-59 3.02 2.23-4.10 0.000  3.01 1.89-4.78 0.000 
20-39 2.96 2.20-3.99 0.000  2.62 1.63-4.21 0.000 
<20 2.90 1.95-4.29 0.000  2.33 1.22-4.44 0.010 
Cohabiting/married        
No (ref) 1    1   
Yes 1.11 0.96-1.28 0.163  1.04 0.83-1.29 0.736 
Education        
Primary (ref) 1    1   
Secondary 1.36 0.81-2.28 0.244  0.88 0.45-1.72 0.713 
Higher 1.03 0.62-1.71 0.912  0.68 0.34-1.34 0.264 
Employment status         
Unemployed (ref) 1    1   
Student   1.55 1.16-2.09 0.004  0.56 0.31-1.01 0.054 
Employed 2.25 1.74-2.91 0.000  1.21 0.77-1.88 0.407 
Income        
None (ref) 1    1   
Low 0.93 0.65-1.34 0.708  0.85 0.53-1.36 0.501 
Average 1.29 1.05-1.58 0.015  0.80 0.46-1.41 0.448 
High 1.20 0.94-1.53 0.137  0.67 0.37-1.23 0.198 
Sports        
No (ref) 1       
Yes 8.21 3.14-21.55 0.000     
Sport context        
Alone (ref) 1    1   
Friends/family 0.79 0.62-0.94 0.009  0.94 0.74-1.21 0.631 
Club 0.89 0.73-1.03 0.102  0.75 0.61-0.93 0.010 
Professional team 5.97 2.56-13.93 0.000  2.43 0.84-7.09 0.103 
Sport level        
Recreation (ref) 1    1   
Competitive 2.62 2.22-3.11 0.000  2.33 1.87-2.92 0.000 
Professional 4.51 2.36-8.63 0.000  1.35 0.55-3.35 0.515 
Sport advice        
No (ref) 1    1   
Yes 6.90 5.83-8.18 0.000  6.06 5.02-7.31 0.000 
Note: (ref) stands for reference category.  
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Frequency of consumption 
To further profile the sports nutrition users, one can analyze the frequency of their consumption (see 
Table 3). On socio-demographic level, only gender lead to significant differences in the mean 
consumption frequency. Thereby, males and people with a secondary education level were, on average, 
using sports nutrition producers more often than females and people with lower (primary) or higher 
education. With respect to sport profile, it seems that – although their sample size and frequency is 
substantially significantly lower– some non-sportspeople belong to the consumer segment, in line with 
a recent study on adolescents (Broughton et al., 2016). As expected, the more competitive users are, 
the more frequent they will consume sports nutrition products. However, it is important to state that the 
usage of people mainly doing sports alone is on average more frequent than team players. Furthermore, 
while the reason for sport activities does not lead to significant differences in usage, some specific sports 
were associated with significantly higher (bike sports) and lower (ball and other sports) frequency levels.  
 
[Insert Table 3 here] 
 
Table 3: Sports nutrition users (n=1955). Mean frequency of sports nutrition consumption according to 
socio-demographic and sport profile, by one-way Anova and Pearson correlation 
 n Mean St dev      p-
value 
   n Mean St dev    p-
value 
Socio-demographics      Sport reason – Condition   0.344 
Gender    0.001  No 444 4.19 1.63  
Female  555 3.78 1.55   Yes 1504 4.11 1.41  
Male 1398 4.27 1.41   Sport reason – Pleasure   0.427 
Civil status    0.155  No 219 4.21 1.61  
Living with parents 465 4.21 1.54   Yes 1729 4.12 1.45  
Single 310 4.00 1.53   Sport reason – Health   0.088 
Cohabiting/married 1178 4.13 1.42   No 790 4.20 1.48  
Age    0.468  Yes 1158 4.08 1.45  
<20 133 4.14 1.40   Sport reason – Weight loss   0.362 
20-39 968 4.17 1.49   No 1320 4.15 1.47  
40-59 720 4.07 1.46   Yes 628 4.09 1.45  
≥60 77 4.26 1.33   Sport reason – Social   0.314 
Education    0.001  No 1197 4.16 1.49  
Primary 37 4.14 1.38   Yes 751 4.09 1.41  
Secondary 757 4.32 1.46   Athletics   0.949 
Higher 1159 4.00 1.46   No 852 4.13 1.46  
Employment status    0.096  Yes 1096 4.13 1.47  
Unemployed 116 4.34 1.41   Ball sports    0,000 
Student 315 4.00 1.49   No 1388 4.22 1.48  
Employed 1522 4.14 1.47   Yes 560 3.92 1.41  
Income     0.476  Bike sports    0,000 
None 288 4.19 1.57   No 1074 3.95 1.57  
Low (below 1000€) 87 4.14 1.53   Yes 874 4.35 1.29  
Medium (1000-2500€) 1079 4.16 1.43   Fitness sports    0,123 
High (above 2500€) 390 4.04 1.43   No 1605 4.11 1.50  
      Yes 343 4.24 1.69  
Sport profile      Fighting sports    0,750 
Sport activity    0.043  No 1872 4.13 1.46  
No 5 2.80 2.17   Yes 76 4.08 1.67  
Yes 1948 4.13 1.46   Water sports    0,952 
Sport context    0.000  No 1451 4.13 1.41  
Alone 606 4.22 1.53   Yes 497 4.13 1.60  
Friends/family 366 3.96 1.39   Winter sports    0,089 
Club 911 4.05 1.40   No 1842 4.14 1.44  
Professional team 65 5.29 1.56   Yes 106 3.90 1.76  
Sport level    0.000  Other sports    0,005 
Recreation  1128 3.91 1.45   No 1761 4.16 1.44  
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Competitive 760 4.36 1.38   Yes 187 3.84 1.62  
Professional 60 5.40 1.65        
Sport advice    0.000   Pearson corr.    p  
No 727 3.65 1.44   Age  -0.160 0.473  
Yes 1226 4.41 1.41   Average sport/week 0.367 0.000  
Note: Frequency of sports nutrition consumption measured on a 7-point Likert scale (less than once a month, 
once a month, multiple times a month, once a week, multiple times a week, once a day, multiple times a day) 
 
Brand usage  
Based on the significant determinants of sports nutrition consumption, one can profile the three most 
commonly used brands in our dataset (Table 4). Except for gender, there were significant differences 
with respect to age, sports context, level and advice across the sports nutrition brands. The share of 
brand B users in the age categories 20-39 years and 40-59 years is respectively lower and higher than 
for other brand user segments. With regard to sports context and level, AA had the highest proportion 
of respondents connected to a club and involved in competitive sports, respectively. There were more 
respondents who receive sports advice and prefer brand B than for the other brands AA and Isostar.   
 
[Insert Table 4 here] 
 
Table 4: Profile of the top brand users, based on significant determinants of sports nutrition 
consumption. 
 AA 
(n=215) 
Etixx 
(n=384) 
Isostar  
(476) 
Total Top 
Brand users  
Chi²-test 
 n (%) n (%) n (%) n (%) p-value 
Gender      
Female 68 (31.6) 92 (24.0) 122 (25.6) 282 (26.2) 0.114 
Male 147 (68.4) 292 (76.0) 354 (74.4) 793 (73.8)  
Age      
<20 32 (15.1) 14 (3.7) 41 (8.9) 87 (8.3)  
20-39 109 (51.4) 168 (45.3) 248 (53.7) 525 (50.2) 0.000 
40-59 61 (28.8) 169 (45.6) 154 (33.3) 384 (36.8)  
≥60 10 (4.7) 20 (5.4) 19 (4.1) 49 (4.7)  
Sports context      
Alone  44 (20.6) 124 (32.3) 162 (34.2) 330 (30.8) 0.000 
Friends/family 32 (15.0) 80 (20.8) 92 (19.4) 204 (19.0)  
Club 135 (63.1) 167 (43.5) 203 (42.8) 505 (47.1)  
Professional team 3 (1.4) 13 (3.4) 17 (3.6) 33 (3.1)  
Sports level      
Recreation  105 (49.1) 224 (58.3) 293 (61.8) 622 (58.0) 0.001 
Competitive 106 (49.5) 143 (37.2) 173 (36.5) 422 (39.4)  
Professional 3 (1.4) 17 (4.4) 8 (1.7) 28 (2.6)  
Sports advice      
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No  114 (53.0) 58 (15.1) 204 (42.9) 406 (36.7) 0.000 
Yes 101 (47.0) 326 (84.9) 272 (57.1) 699 (63.3)  
 
 
Dimensions of consumer-based brand equity in sports nutrition 
 
Measurement models: Confirmatory factor analysis 
Table 5 shows summary statistics and factor loadings for each indicator item of latent constructs. When 
comparing all the three constructs, brand loyalty had the lowest mean values in the overall and brand-
specific models, while more similar, higher scores were obtained for brand awareness and perceived 
brand quality. Regarding the latter, it appears that the scores for all intrinsic product attributes are 
significantly different between the brands (one-way Anova, p<0,01).  
There were some variations on the number of items that could be included for each construct based on 
the brand. This difference was due to low factor loadings (i.e. less than 0.5) that were associated with 
some items extracted from confirmatory factor analysis (i.e. the measurement models). Considering the 
whole sample model, two items were dropped each from perceived brand quality (4 & 5), brand loyalty 
(3 & 4) and brand awareness (3 & 5) because factor loadings were less than the applied threshold. In 
sub-sample analysis, items dropped from perceived brand quality for brand 3 and 4 were similar to those 
of the whole sample except for brand 2 where only item 5 was left out. No differences from the total 
sample in items dropped were observed for brand loyalty across all the three brands. However, for brand 
awareness, item 5 that was dropped from both brand 2 and 3 was different from the whole sample 
model. Goodness of fit statistics for all models were within acceptable range. 
 
[Insert Table 5 here] 
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Table 5: Summary of measurement model statistics, overall model and brand-specific model 
Dimensions and items All brands (n=1335) AA (n=215) Etixx (n=384) Isostar (476) 
 Mean  SD FL Mean  SD FL Mean  SD FL Mean  SD FL 
Perceived brand quality             
PBQ1_Quality 4.27 0.72 0.753 4.05 0.73 0.687 4.45 0.62 0.850 4.14 0.78 0.723 
PBQ2_Efficacy 4.17 0.81 0.710 3.95 0.97 0.628 4.31 0.69 0.734 4.05 0.85 0.717 
PBQ3_Safety 4.39 0.89 0.658 4.20 1.01 0.673 4.52 0.75 0.679 4.29 0.96 0.638 
PBQ4_Intestines/Stomach tolerance 4.21 0.84 0.498b 4.10 0.91 0.641 4.30 0.74 0.464b 4.14 0.90 0.449b 
PBQ5_Taste 3.93 0.88 0.263b 4.14 0.81 0.373b 3.87 0.87 0.316b 3.96 0.85 0.351b 
Brand loyalty             
BL1_I am loyal to the brand 3.25 0.97 0.885 2.92 0.91 0.842 3.60 0.88 0.887 3.04 0.92 0.918 
BL2_This brand is always my first option 3.20 1.01 0.864 2.79 0.94 0.799 3.51 0.98 0.882 3.06 0.94 0.776 
BL3_I am loyal for certain products but I 
often choose products of another branda 
2.70 0.97 0.007b 2.96 0.86 -0.390b 2.72 1.06 0.267b 2.67 0.88 -0.188b 
BL4_I am not open to try new productsa 2.00 0.73 0.379b 1.89 0.61 0.222b 2.17 0.78 0.440b 1.88 0.64 0.187b 
Brand awareness/associations             
BA1_I know how the package looks like 4.47 0.61 0.699 4.47 0.60 0.781 4.52 0.62 0.786 4.41 0.59 0.655 
BA2_I cannot differentiate this brand from 
othersa 
4.25 0.88 0.427b 4.29 0.76 0.578 4.38 0.82 0.394b 4.15 0.93 0.343b 
BA3_I can quickly remember certain 
properties of this brand 
3.46 0.91 0.418b 3.22 0.95 0.452b 3.74 0.79 0.515 3.27 0.88 0.269b 
BA4_I know the logo of this brand 4.13 0.83 0.667 4.22 0.73 0.633 4.34 0.69 0.770 3.96 0.87 0.648 
BA5_I have difficulties to recall this branda 4.24 0.89 0.539 4.35 0.75 0.493b 4.35 0.89 0.392b 4.10 0.92 0.571 
a Recoded 
b Items of a latent variable that load low and were removed from the analysis of the structural model 
FL, factor loading; SD, standard deviation 
Note: Total sample size of “all brands” is lower than the number of sports nutrition consumers and covers 9 top brands, of which only the three brands with a sample size 
sufficient for data analysis are presented in a separate model. 
Goodness of fit indices:     
- All brands- Chi-square (17) = 42.01, p < 0.001; chi-square/df. = 2.47, RMSEA = 0.033 (pclose=0.986), SRMR = 0.024, CFI = 0.992, TLI = 0.986 
- AA  Chi-square (24) = 34.28, p < 0.080; chi-square/df. = 1.43, RMSEA = 0.045 (pclose=0.573), SRMR = 0.042, CFI = 0.978, TLI = 0.968 
- Etixx- Chi-square (17) = 26.08, p < 0.073; chi-square/df. = 1.53, RMSEA = 0.037 (pclose=0.754), SRMR = 0.031, CFI = 0.992, TLI = 0.987 
- Isostar - Chi-square (17) = 37.07, p =  0.003; chi-square/df. = 2.18, RMSEA = 0.050 (pclose=0.472), SRMR = 0.038, CFI = 0.977, TLI = 0.963  
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To justify the use the latent constructs, i.e. the brand equity dimensions, and its high loading items (as 
indicated in Table 5), reliability analysis was conducted. Cronbach α values for all dimensions exceed the 
0.6 threshold, regardless of the selected brand (Table 6). Although the number of retained items per 
dimension is more or less equal for each model, it is important to note that for brand awareness/ 
associations the items included differed between all models, while this is not or less the case for the other 
brand equity dimensions. 
 
[Insert Table 6 here] 
 
Table 6: Cronbach alpha values of the three brand equity dimensions of the final measurement model. 
Dimensions All brands 
(n=1335) 
AA  
(n=215) 
Etixx 
(n=384) 
Isostar 
(n=476) 
 Items 
included 
  α Items 
included 
   α Items 
included 
  α Items 
included 
  α 
Perceived brand quality 3 0.747 4 0.748 3 0.792 3 0.731 
Brand loyalty 2 0.865 2 0.803 2 0.875 2 0.832 
Brand awareness/ 
associations 
3 0.657 3 0.679 3 0.710 3 0.642 
Note: Total sample size of “all brands” is lower than the number of sports nutrition users and covers 9 top brands, of 
which only the three brands with a sample size sufficient for data analysis are presented in a separate model. The 
number of items retained for each dimension is based on the analysis of the factor loadings (see Table 4). 
  
Assessment of the validity of measures shows that all the latent variables for all three brands had an 
Average Variance Extracted of at least 0.5, except for brand awareness (Table 7). Together with Composite 
Reliability of measures within acceptable levels, there were strong indication convergent validity in the 
models used (Ping, 2004). The square root of AVE for all measures were higher than correlation coefficients 
between measures, indicating discriminant validity in this study. 
 
[Insert Table 7 here] 
 
Table 7 Construct validity for the measurement models  
 Constructs 1 2 3 CR AVE 
All 
brands 
1. Perceived brand quality 0.708   0.750 0.501 
2. Brand loyalty 0.258 0.875  0.867 0.765 
3. Brand awareness/associations 0.224 0.217 0.639 0.671 0.408 
AA 
1. Perceived brand quality 0.658   0.753 0.433 
2. Brand loyalty 0.214 0.821  0.805 0.674 
3. Brand awareness/associations 0.227 0.162 0.669 0.706 0.448 
Etixx 
1. Perceived brand quality 0.758   0.800 0.574 
2. Brand loyalty 0.330 0.884  0.878 0.782 
3. Brand awareness/associations 0.306 0.330 0.701 0.738 0.492 
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Isostar 
1. Perceived brand quality 0.693   0.735 0.481 
2. Brand loyalty 0.126 0.850  0.838 0.722 
3. Brand awareness/assoc 0.194 0.119 0.626 0.658 0.392 
CR: Composite reliability, AVE: Average Variance Extracted 
Bold numbers along diagonals illustrate square roots of the AVE, others are correlation coefficients.  
 
Structural models: Path analysis 
Findings from the path analysis of each of the four models are shown in Table 8. As depicted in the table 
footnote, all models produced satisfactory goodness of fit indices. When taken all the brands together, the 
results confirm the positive effect of all dimensions, i.e. perceived brand quality, brand loyalty and brand 
awareness/associations, on brand equity. Especially brand loyalty appears to be a crucial determinant of 
consumers’ perceived value of sports nutrition products. Overall, the effect of brand loyalty is over two times 
more pronounced than that of the two other brand dimensions. The results of brand-specific models are in 
line with the significant positive effects of dimensions in the overall model, particularly for the dimension 
brand loyalty, though the size of their impact often differs depending on the targeted brand. For the brand 
AA, for instance, the insignificant effect of brand awareness/associations is compensated by a larger effect 
of perceived brand quality. The effect sizes for Etixx and Isostar, however, are more similar. 
 
[Insert Table 8 here] 
14 
 
Table 8: Brand Equity-Structural model 
Construct All brands 
(n=1335)a 
AA 
(n=215) 
Etixx  
(n=384) 
Isostar 
(n=476) 
 β  p-value β  p-value β  p-value β  p-value 
Perceived brand quality  BEQ 0.21 0.000 0.37 0.000 0.15 0.005 0.14 0.006 
Brand loyalty  BEQ 0.44 0.000 0.43 0.000 0.45 0.000 0.37 0.000 
Brand awareness/assoc.  BEQ 0.16 0.000 0.08 0.238 0.13 0.028 0.17 0.001 
a Total sample size is lower than the number of sports nutrition users and covers 9 top brands, of which only the three brands with a sample size sufficient for data analysis are 
presented.  
Note: Goodness of fit indices: 
- All brands- Chi-square (22) = 45.06, p < 0.003; chi-square/df. = 2.05, RMSEA = 0.028 (pclose=0.999), SRMR = 0.022, CFI = 0.994, TLI = 0.989 
- AA - Chi-square (30) = 44.88, p < 0.040; chi-square/df. = 1.50, RMSEA = 0.048 (pclose=0.515), SRMR = 0.043, CFI = 0.974, TLI = 0.961 
- Etixx - Chi-square (22) = 29.09, p < 0.142; chi-square/df. = 1.32, RMSEA = 0.029 (pclose=0.903), SRMR = 0.030, CFI = 0.994, TLI = 0.991 
- Isostar - Chi-square (22) = 38.18, p =  0.017; chi-square/df. = 1.74, RMSEA = 0.039 (pclose=0.788), SRMR = 0.035, CFI = 0.983, TLI = 0.973
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Discussion 
 
Given the strategic importance of branding in marketing, e.g. of food products (Baker et al., 2006; Keller et 
al., 2012), it has become a tool for brand managers to obtain competitive advantage and increase or 
maintain market shares of, respectively current or new products. This paper builds upon a large consumer 
study to examine sports nutrition consumption and the value of sports nutrition brands in particular. 
Regarding the former, the results demonstrate that the active male population and those who are active in 
competitive sports and received advice were more likely to (often) use sports nutrition products, which is in 
line with Park et al. (2013), though opposite effects for gender and age were found for dietary supplements 
(Dickinson et al., 2014; Kofoed et al., 2015). Somewhat surprising is the larger share of users in the group 
of people who sport on their own as compared to the ‘social’ sportspeople. While the focus here is on socio-
demographic and sport activity related factors, future research could also look at social psychological 
determinants of dietary supplements (Dickinson et al., 2014; Pajor et al., 2017) and performance-enhancing 
drugs for athletes (Wiefferink et al., 2008; Birkenhead and Slater, 2015), like attitude and knowledge. In this 
context, nutrition labeling and information (Hieke and Taylor, 2012; Burkhart and Pelly, 2013) could be 
integrated in future brand-equity research on sports nutrition.  
 
The consumer-based brand equity study used the three-dimensional brand equity construct (Yoo et al., 
2000; Yoo and Donthu, 2001), which has been validated by Washburn and Plank (2002), but applies it to 
a representative consumer sample instead of a student sample. While there are various ways to measure 
consumer-based brand equity instruments (for an overview, see(Christodoulides and De Chernatony, 
2010), this study goes beyond non-dimensional models, and also examines a larger consumer sample, 
even beyond current sports nutrition samples, by targeting both professional and non-professional 
sportspeople, as well as inactive sports nutrition users. The path analysis results demonstrate that all brand 
equity dimensions have a positive effect on consumer-based brand-equity, both for the overall model and 
for the three brand-specific models. Especially brand loyalty seem to be an important indicator of sports 
nutrition brand equity, a finding that does not correspond with other brand equity analyses in the sport 
nutrition sector (Dwivedi et al., 2015). Therefore, an in-depth analysis of this concept is warranted, e.g. by 
subdividing the concept into purchase loyalty versus attitudinal loyalty (Chaudhuri and Holbrook, 2001). 
With respect to the multi-dimensionality of consumer-based brand equity of sports nutrition brands, it is 
important to note that the construction of some dimensions is dependent on the brand. While the effect and 
relative importance of the dimensions is more or less similar, the inclusion of items related to brand 
awareness/associations differed between the various brand models. In other words, dependent on the 
selected brand, the data does not confirm the expected model structures entirely the same way. However, 
while researchers have argued using both concepts separately, their results have shown limitations as to 
the number of items per concept (Pappu et al., 2005). 
Future research is needed to compare the applicability and multidimensionality of other brand equity models 
in such a competitive niche market, similar as in, for example, Washburn and Plank (2002). The results of 
this case study could also be further verified by extending the market to other European regions, targeting 
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a more diverse portfolio of products, beyond the EU legislation on foods intended for sportspeople (Kreider 
et al., 2010), e.g. by targeting novel sport foods (Almada, 2015), dietary supplements (Molinero and 
Márquez, 2009) or including a comparison with energy drinks, similar as in past brand equity related 
research (Holehonnur et al., 2009). Regarding the latter, other determinants come into play, such as sugar-
sweetened soda and fruit juice intake and video game use (Larson et al., 2014). Furthermore, when it 
comes to nutritious foods or drinks, the impact of labeling is another crucial component (Kim et al., 2012), 
among many other marketing efforts that are not directly measured in the consumer evaluation of sports 
nutrition brands (Yoo et al., 2000). 
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